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Card 1/1 Pub. 85-15/16 
Author * Mushtari, Kh. M. (Kazan') 
a everest Ania 22, 
Title : Theory of stability of a spherical shell under the action of an external 


pressure (in connection with the article of V. I. Feodos'yev of the same 
title, ibid., Vol. 18, No 1, 1954) 


Periodical : Prikl. mat. i mekh., Vol. 19, 251-254, Mar-Apr 1955 
Abstract : The author gives a new solution to the problem of the lower critical pres- 


sur€fur a spherical shell, using V. I. Feodos'yev's approximation of the 


displacements. It turns out that the solving equation obtained in this way 
coincides with the equation by the Bubnov-Galerkin method i? the left side 
of the equation integrated tr multiplied by the variation of the approxi- 
mating function. Three references; e.g. Kh. M. Mushtari and R. G. Surkin, 


PXM, Vol 1h, No 6, 1950. 


Institution ; Physicotechnical Institute, Kazan Affiliate of Academy of Sciences USSR 
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Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 4, p 105 (USSR) 


AUTHOR: Mushtari, Kh. M. 

TITLE: Some Mathematical Problems of the Nonlinear Theory of the Stability 
of Shallow Shells (Nekotoryye matematicheskiye problemy nelineynoy 
teorii ustoychivosti pologikh obolochek) 


PERIODICAL: Tr. 3-go Vses. matem. s"yezda. Voll. Moscow, AN SSSR, 1956, 
pp 207-208 


ABSTRACT: Bibliographic entry 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 5, p110(USSR) 


AUTHORS: Mushtari, Kh.M., Kurnishin, M.S. 
Papeete ssa 
TITLE: On the Convergence of the Galerkin Method When Determining 
the Upper and the Lower Critical Load Limits ina Particular 
Nonlinear Problem (O skhodimosti metoda Galerkina pri oprede- 
lenii verkhney i nizhney kriticheskikh nagruzok v odnoy nelineynoy 
zadache) 


PERIODICAL: Izv. Kazansk. fil. AN SSSR. Ser. fiz.-matem. i tekhn. n., 
1956, Nr 10, pp 27-30 


ABSTRACT: A shallow cylindrical shell of infinite length subjected to an 
external uniform pressure is examined. By applying the 
Bubnov-Galerkin method the authors calculate the upper (P,,) 
and the lower (P,) critical loads for the given problem. On the 
basis of the calculations performed it is demonstrated that in 
case of a pin-joint-supported shell, for a wide range of shell- 
parameter variations, the P,, and Pg values can be determined 
with sufficient accuracy for all practical purposes by the second 
approximation. In the case of a clamped shell the P,, value is 
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while the P, value requires four approximations. In the two cases mentioned 
above the Bubnov- Galerkin method approximates the P, value on the lower side 
of the true value. 
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PHASE I BOOK EXPLOITATION 367 
‘Mushtari, Kh. M., and Galimov, K. Z. 


Nelineynaya teoriya uprugikh obolochek (The Nonlinear Theory of Elastic Shells ) 
Kazan, Tatkhigoizdat, 1957. 430 p. 1,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSR. Kazanskly filial. 


Resp. Eds.: Mushtari, Kh. M., Doctor of Physical and Mathematical Sciences, 
and Surkin, R. G., Candidate of Technical Sciences; Ed.: 


Vozdavizhenskaya, M. Kh.; Tech. Eds.: Wedel'ko, G. N. and Salikhova, A. 8.. 


PURPOSE: The book is intended for scientific workers, graduate students and 
engineers working on the design of thin-walled structures. It may 
. be used as a textbook for students of advanced university courses 
specializing in the theory of elasticity. 


COVERAGE: The book deals with the general theory of elastic shells with large 
displacements and small deformations and with its application in 
the investigetion of the stability and large deflections of the 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5" 


SHEARIERT SBS EES RES eee 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5 


“(The Nonlinear Theory of (Cont.) < 367 


elements of thin-walled structures. There are 198 book references, 128 of 
which are Soviet, 50 English, 20 German. The introduction mentions some 

Soviet personalities in connection with their publications in the theory of , 
elasticity. They include: Vlasov, V. Z.; Goldenveyzer A-L.;larye,AT.; Lyev,A.; 
Novozhilov, V. V.; Il'yushin, A. A.; Bubnov, I. G.; and Papkovich, P. F. 

The authors of this monograph thank their coworkers of the Mechanies Section 

of the Kazan' Branch of the Academy of Sciences, USSR for their help in the 
accumulation of material and in the preparation of the manuscript. They in- 
clude: Kornishyn, M. 5; Sachenkov, A. V.; Surkin, R. G., Isahbayeva, F. S., 
Krivosheyev, N. I.; Ganiyev, N. S. It is mentioned that paragraphs 1}, 1 23, 25-26 
35-62 were written by Ch. M. Mushtari, paragraphs 2-13, 2h, 63-65 by 

K. Z. Galimov and 27-34 by I. V. Svirskly. 


MABLE OF 
CONTENTS: 


Introduction 3 
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Ch. I. Theory of the Deformation of Shells 
2. Certain data from differential geazetry 10 
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3. Deformation of a surface 
4, Deformation of a shell 


Ch. II. Equilibrium Equation in the Theory of Thin Shells for Small 
Deformations and Arbitrary Deflections 
5. Equilibrium equations in the theory of elasticity in orthogonal 
curvilinear coordinates 
6. Internal forces and moments. Reduction of stresses and external 
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7. Equilibrium equation of the shell in orthogonal curvilinear 
coordinates 
8. Boundary conditions 
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36. On the stability of cylindrical shell with circular cross section 
under axial compression and normal pressure 
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_MUSHTARI_ Kh.M.- 20-1-9/4y 
On the Inverse. Boundary Value Probleas of the Nonlinear Tneory 
of Flat Shells (0b obratnykh krayevykh sadachakh nelineynoy 
teorii pologikh. obolochek 


Doklady Akad. Navk SSSR, 1957,Vol.116,Nr.1, pp.35-37 (USSR) 


Let the medum surface 3° of a flat thin shell of constant density 
t be obtained before it is loaded by a normal shift w°. 

The author formulates two problems: 

1. For a given 3S determine an 9° such that for a given pressure p, 
Given peripheral forces and given boundary. conditions tke shell 
assumes. a given form. 

2.. Determine the pressure and strain for given 3, w®, w which 
satisfy the corresponding boundary conditions. 

4s an example a problem of the type 1 is considered in detail, 
here under several simplifying assumptions the sclution is 
sought in form of a series. The concrete realuts of the very 
extended calculations are only sketched. 


ASSOCIATION: Kagamt Branch of the Acad. Sc.USSR (Kazanakiy filial ay SSSR) 
PRESENTED BY: L. I. Sedov, Academician, April 3, 1957 


SUBMITTED : 
AVAILABLE: 


February 18, 1957 
Library of Congress 
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50V/179~59-2-15/40 
AUTHOR: Mushtari, Kh, M, (Kazan' ) 


cabbie al ; 
PITLE: Bending Theory of Medium Thickness Plates (Teoriya izgiba 
plit sredney tolshchiny) 


a PERIODICAL: Izvestiya Akademii nauk SSSR OTN. Mekhanika i masnino- 
stroyeniye, 1959, Nr 2, pp 107-113 tussR) 


ABSTRACT: The classical thgory of thin plates may lead to errors of 
the order of he/a compared with unity, where 2h is the 
thickness and a is the width of the plate, In the present 

paper, terms ot this order are petained, and quantities of 


order nt /a* and higher are neglected, H#quations are 
derived for maximum deflection, bending and twisting moments, 
and shear forces. Numerical consideration of a supported 
plate subjected to a sinusoidal load and having a = 6h 
shows that compared with the accurate solution of Vlasov 
(Ref 4) the deflection given by the present solution is 2 
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Bending Theory of Medium Thicxness Plates 


in error, whereas the classical solution is 5?y% in error. 
There is 1 table and there are 7 references, of which 5 
are Soviet and 2 English. 


SUBMITTED: January 6, 1959. 
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(Differential equations, Partial) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5" 


"APPROVED FOR RELEASE: 03/13/200 CIA-RDP86-00513R001135720007-5 


pew ese y Sa tase ees 


24,4100 
AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


aes 


EEE Fa ea 


66409 


Mushtari, Kh. M., Teregulov, I. G. SOv/20-128-6-13/63 


see ae Ee Tee ERO, 


On the Theory of Shells of Moderate Thickness 


Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1144-1147 
(USSR) 


fhe authors based their investigations on the principle of 
virtual displacements to derive the equations for the equi- 
librium of shells. These equations make it then possible to 
introduce simplifications of a predetermined accuracy. Moreover, 
the problem of boundary conditions in the theory of thick plates 
and shells is solved here. The first equation written down re- 
fers to the virtual displacements of a shell (which is assumed 
to be a three-dimensional body), and the equilibrium equations 
referred to the nondeformed state are derived next. The static 
boundary conditions are then specified. Hooke's Law is written 
down in a generalized foru. The authors then investigate the 
linear problem more thoroughly; the error permissible is of the 
order of deformation together with an error of the order of 


magnitude n?/R*. Here, R denotes the smaller radius of curva- 
ture of the surface, h being a constant. The computation course 
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is followed up step by step. The equations derived here were 
applied to the solution of problems concerning the flexure of a 
circular plate with a radius a, and a rigid central disk with 
radius b under the action of a unilateral uniform pressure q in 
the region b< r < a and the force Q applied to the disk. Some 
results are summarized in a table. The investigation under re- 
view was completed by Teregulov under the supervision of Kh. M. 
Mushtari. There are 1 table and 6 references, 5 of which are 
Soviet. 


ASSOCIATION: Kazanskiy khimiko-tekhnologicheskiy institut im. S$. M. Kirova 
(Kazan'’ Institute of Chemical Technology imeni 8. M. Kirov) 


PRESENTED: June 19, 1959, by Yu. N. Rabotnov, Academician Y/ 
SUBMITTED: June 10, 1959 
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AUTHORS : Mushtari, . M., Surkin, R, G. 
TITLE: The average bending of a sloping spherical panel, square in pian, 
at nonlinear stress-strain relation 


PFRTODICAL: Referativnyy zhurnal. Mekhanika, no. 8, 1961, 7, abstract Seine) 
("Zh, prikl, mekhan, i tekhn. fiz.", 1960, no. 2, 16¢-165) 


TEXT: “he problem whose content is described in the title is solved. The 
stress-strain relation is assumed in the form: 
ape 

be = Eoe, (1 - 4 e4). 
where y is a certain constant. The equations derived become a somewhat more 
comnlicated in comparison with conventional equations for large deflections of 
panels, The subsequent solution is carried out according to Bubnov-Galerkin's 
method, Cumbersome arithmetical operations are transferred to a "Strela" 
computer, The degree of effect of physical non-linearity on the magnitude of 
arising stresses is numerically estimated, 
TAbstracter's note: Complete translation] F, Feodos'yev 
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AUTHOR: Mushtari, ih.il., (Lazan') 


TITLE: The Applicability of Different Theories of lhree-Ply 
vlates and shells 


PORDTOUICAL: izvestiya Akademii nauk vovR,Uutdeleniye tekhnicheskikh 
nauk, “Sekhanika i mashinostroyeniye, L9bU, No. 6, 
pp. 103-165 


THAT: Various authors have Suggested and developed the 

following theories of layered plates and shells: lj the theory 

based on the assumption that the xirchhof hypothesis is applicable 

to single layered plates (Ref.1); 2) the theory of plates and ; 
Shells containing a filling, based on the assumptions (a) the 
thickness of the loaded layers, formed from materials With high 
mechanical characteristics, is small in comparison with the 

thickness of the middle layer containing the filling of weak 

material, (b) an element of the filler normal to the middle 

surface of the shell before deformation remains rectilinear after 
deformation, (¢) the design of the bearing layers can be carried 

out on the basis of the Kirchhof hypothesis (Refs 2, 3); 
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The Applicability of Different Theories of Three-Ply Plates and 


Shells 

3) the theory based on the assumptions (a) that the influence of y 
the normal stress og on the magnitude of the principal stresses 

can be neglected, (B) the change in magnitude of deflection with 
thickness of shell can be neglected, (c) the shear displacements 

are determined from those expressions for transverse shears 
€yz: Which are obtained if the stresses Tyz in each 
layer are assumed equal to the corresponding magnitudes found as a 
first approximation by applying the Kirchhof hypothesis to each 
Section of the layers. The region of applicability of the 
theories is discussed using the notations: ¢ = permissible error 
relative to unity; E, G13, 2h, = elasticity modulus, modulus of 
transverse shear and thickness of the filler layer; Bere ecee, & z 
are components of stress in the Ciller; corresponding quantitios 

in the bearing layers are denoted by primes; a is a characteristic 
dimension of the Shell. The coefficient of variability of the 
deformed state (A) and the quantity 7 characterising the degree 
of thinness of the Shell and the degree of variability of its 
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The Applicability of Different Theories of Three- 
Shells 


Ply Plates and 
deformation on the middle surface 


Zz = 0 are given by: 
Of/0x ~ Af/a, n = \2n2/a2 (1) 
Where f£ isa quantity characterisin 


g the deformation, displace- 
ment or stress; the symbol ~ Signifies that the quantities 


compared are of identical order on the middle surface, assumed to 
be tie widdle layer of the filling. 


The relative geometrical 
and mechanical characteristics of a three-ply plate are determined 
by the positive quantities ryos, t 


h'/h ~ e*, E/E' ~ ¢§, ty eee (2) V 
The usual equilibrium equations of the filler and bearing layers 
are given by: 


x,x * Txy,y * Uxz,z = Ores (~hQzgnh) 


(3) 
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The Applicability of Different Theories of Three-Ply Plates and 
Shells 


t 
ox x - Uxyyy ‘ TU xz,z' = QO, (hg zh + 2h') (4) 


where the commas before the suffixes denote partial differentia- 
tion. The mathematical development and analysis of the three 
theories leads to the following principal conclusions for a thin 
Shell: (a) if r Qs. h'/n< E/E', then theory 2) is 
inapplicable; since condition (9) is not fulfilled and the 
influence of transverse shear on the magnitude of the deflection 
is negligibly small and, in this case, theory 1) is applicable: 
(b) if s = r+ 1, for example, h'/h ~VE, E/E'~w ¢€5 then 
theory 2) is applicable and the correction to the deflection is 
of the Same order as that determined by theory 1): (c) if 
S>r +1, theory 2) is applicable: (d) if s =r + 1/2, 

h' Ye /h~ E/E', the filler can be termed rigid, and theory 2) is 
applicable. 


There are 5 references: 4 Soviet and l English. 
SUBMITTED: May 7, 1960 
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PHASE I BOOK EXPLOITATION SOV/6 206 75~ 
Konferentsiya po teorli Plastin 1 obolochek, Kazan', 1960, 


Trudy Konferents1i Po teori1 plastin i obolochek, 24-29 oktyabrya 
1960, Transactions of.the Conference. on tha Theory of ‘Plates 
and Shells Held in Kazan', 24 to 29 October 1960). Kazan’, } 
{Izd-vo Kazanskogo gosudarstvennogo universiteta 1961. 426 p. 
1000 copies printed. ad : : 


Sponsoring Agency: Akademiya nauk SSSR. Kazanskiy filial, Kazanskiy 
gosudarstvennyy universitet! im. V. I, Ul 'yanova-Lenina, : 


Editorial Board: Kh. M. Mushtari, Editor; FP, 8, Isanbayeva, Secretary; 
N. A. Alumyae, ¥. V. Bolotin, A. 8, Vol'mir, N.S, Ganiyev, 
A. L. Gol'denveyzen N. A. Kil'chevakiy, M. 8. Kornishin, . 
A. I, Lurtye, G. N. Savin, A. V, Sachenkov, I. V; Svirskily, 
R. G. Surkin, and A. P. Filippov. Ed.: V. I. Aleksagin; 
Tech. Edi:- Yu. P, Semenov. . 


PURPOSE: The collection of articles is intended ‘for scientists ‘and 


engineers who are interested in the analysis of Strength and 
stability of shelis. : me ai 
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Transactions of the Conferance (Cont.) SOV/6206 


COVERAGE: The book is a collection of articles delivared at the 


Conference on Plates and Shells held in Kazan' from 24 to 29 
October 1960. The articles deal with the mathematical theory 

of plates and shells and its application to the solution, in 

both linear and nonlinear formulations, of probloms of bending, 
static and dynamic stability, and vibration of regular’ and 
Sandwich plates and shellB Of various shapes under various - 
loadings in the elastic and plastic regions. Andajysts 19 made 

of tho behavior of plates and shells in fluids, and the effect 

of creep of the material is considered, A numbor of papers 
discuss problems associated with the development of effective ; 
mathematical methods for solving problems in the theory of shells. 
Some of the reports propose algorithms forthe solution of problema 
with the aid of electronic computers. A total of one hundred: 
reports and notes were presented and discussed during the con- 


ference. The reports are arranged alphabetically (Russian) by 
the author's name. 
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Grigorenko, Ya. M. On the Nonsymmetrical State of 
Stress of a Conical Shell of Linearly Variable 
Thickness 


Diugach, M. I. Uniqueness Conditions of Displacements 
in Multiply Connectec Regions and Shells With 
Openings 


Il'gamov, M. A., and Kh. M. Mushtarji. Some Problems 
of Static and Dynamic Stability of Sandwich Plates 


Kan, S. N, Yhermal 3¢resses in a Gireular Conical Shell 

Kil'chevakiy, N. A. Approximate Methods for Investigat- 
ing Equilibrium and Vibration of Shellsas “Discrete 
Continual" Systens 

Kevalenko, A. D. Solution in Spesial Functions of 


Unsymmetrical-Deformetion Problems of Shallow 
Spherical and Conical Shells 
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AUTHOR: Mushtari, Kh.M., (Kazan') 
TITLE: The general theory of shallow sandwich-type shells 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashincstroyeniye, 1961, No.2, 
pp. 24-29 


TEXT: In the work so far carried out on the theory of 5-ply 
shallow sandwich-type shells, it has been assumed that the shell is 

of symmetrical construction. This assumption limits the region of 
applicability of the theory. If, for instance, the temperatures of 
the bearing layers (the two outside layers) are different, or if the 
permitted stresses in these layers differ in compression and tension, , 
it is reasonable to take the bearing layers as having different 
thicknesses, and as being constructed of different materials. The 
paper develops the general theory of shallow shells so as to allow \/ 
for temperature effects and for unsymmetrical construction. It is , 
assumed that the normal component of the displacement of the shell .’ 
(the displacement in the 2z direction) is independent of z, and 
that the Kirchhof hypothesis is applicable to the bearing layers 
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The general theory of shallow sandwich-type shells 


in view of their high mechanical strength. The filler (the midile 

layer) is assumed weak in shear, and all the layers are assumed 

thin. On the basis of these assumptions, equations are given for 

membrane stresses and for bending and twisting moments. Taking into 

account the equilibrium equations and the work of deformation of the 

filler and the bearing layers, the equations governing the behaviour 

of the shell are obtained. Particular cases of these equations are 

considered as follows; a shell with very thin bearing layers; 

a shell with a very pliable filler; a cylindrical shell; anda 

shell with isotropic layers. In the latter case, the system of 

basic equations reduces to three equations relating to the 

deflection, stress and shear functions, 

There are 4 references: %3 Soviet and 1 English. 

The English language reference reads; 

Ref.1: E. Reissner. Small bending and stretching of sandwich-type 
shells. NACA, Technical Notes, 1949, No. 1832. 

ASSOCIATION; Kazanskiy filial Akademii nauk SSSR 

Card ‘2/2 (Kazan' Branch, Academy of Sciences, USSR) 


SUBMITTED May 7, 1960 
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“UTHOIR: Mushtari, cha. (nazan') 


Pires’: One refinement of the anproximate theory of sandwich 
plates with filler core 


oSaTQuic\L: \kademiya nauk soo, Tavestiya. Otdeleniye tekhniches- 
kikh nauk. Mekhanika i mashinostroyeniye, no.l, Lyte, 
125-150 


Tiegh: The vaner is a continuation of previous work 

(eef.3: Izv. tN Sank, OTN, Mekhanika i mashinostroyeniye, 1960, 
No.6). In the theory of thin single Layer plates, it is usual 

to assume that stresses normal to the surface have a negligible 
effect on the stresses parallel to the surface. On the other 

hand, it has been assumed in some previous works that in a light 
filler stresses parallel to the surface have negligible effect ye 
on sag. This assumption applies if the moduli of elasticity 

of the core are small in the direction of the plane in comparison 
with the modulus in the transverse direction. However, inter- 
mediate cases can arise in which all stresses are of the same 

order of magnitude. The paper gives a refinement of the theory 
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which includes this case. The layers are assumed to be ortho- 
tronic with compressible core; the displacements in the filler 
core are expressed approximately as cubic equations in z and 

in terms of the displacements at the middle plane, and the 
displacements in the upper and lower layers are written in 
accordance with the Nirchhoff hypothesis of deformation. ‘Allowing 
for skew symmetric and symmetric bending, for the equilibrium 
equations and for the compatibility of displacements at the 

upper and lower surfaces of the core, equations are obtained we 
for stresses, bending and displacement in the bearing layers. 

She compression of a square plate with freely supported edges 

by a force uniformly apnlied to all edges is discussed, and it 

is round that if stresses parallel to the surface are neglected, 
it gives as an answer a substantially lower critical stress 
corresponding to plate failure, For a material with Poisson's 
ratio of O.4, the lowering amounts to 25°. There is 1] table. 
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Theory of sandwich shallow shells with filler layers of variable 
thickness, Izv.AN SSSR.Otd,tekh.nauk.Mekh, 1 mashinostr. no.4' 
71-76 Jl-Ag '62. (MIRA 15:8) 


1. Kagsanskiy filial AN SSSR. 
(Elastic plates and shells) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5 


Ree ee 
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Area of the application of approximate theories of sandwich plates 
with nonsymmetric structure and a filler. Izv.AN SSSR.Mekh. 1 
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KORNISHIN, M.S.; MUSHTARI, Kh.M., prof., doktor fiz.-mat. nauk, 
otv, red. 


[Nonlinear problems in the t:eory of plates and shallow 
shells and methods for their solution] Nelineinye zadac:i 
teorii plastin i polorikh obolochek i metody ikh resneniia, 
Moskva, Izd-vo "Nauka," 1904. 1%L pe. (MIRA isu) 
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ACCESSION NR: -AP5005160 eae ate ee oe 8/0119 /64/000/096 /0128/0124 
“AUTHOR: ‘Mushtart, “Khe Ms (ces); ereecien A. Ge {azan)- wee 
a Sen aR 


aria: On ‘buckling. of agidwich’ shells with elastoviscous. cores” 
“a 


“SOURCE: AY, S69H.” Tevestiya. Mekhanika L nashinostroyentye, no. 6 3964, aug-12h 


Sorte: TAGS: ‘ahell. puckling, sandwich ‘shell buckling, spherical. shell: buckling; e a 
eylindrical « shell ‘buckling, : ‘local buckling, . local shell. buckling -. Bie ee ee 


"ABSTRACT: Mie local buckling of shallow erie gandwich ‘phelis. with a core” of. 
SAight ‘material! is discussed. The Kirchhoff- hypothesis. is applied. to the.face =: 
“layers “and the hypothesis on: straightness ‘of normals, to the core, in deriving | the 
: equilibrium equations. with ‘poundary conditions, and equat}ons for. Local buckling, 
[as well as expressions for. determining the stresses in face layers and in -the core 
‘The stability of a cylindrical medium~length | sandwich shell under axial: compression a ee 
|. and uniform external . pressure is ‘analyzed andthe aymmetrical and asymmetrical zs 
“*. modes of buckling are: examined. The ‘problem’ of local ‘buckling ofa spherical sand: 
wich shell “under external ‘uniform aoe is 8160. discussed, Origa: art. hast 2k 
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ACCESSION NR: APL026953 $/0258/61;/004/001/00K5 /00L9 
AUTHOR: Mushtari, Kh. M. (Kazan) 


TITLE: Theory of flexure of a rectangular plate of variable thickness 


SOURCE: Inzhenerny#y zhurnal, v. lh, no. 1, 1964, 4S-U9 


TOPIC TAGS: flexure theory, rectangular plate, variable thickness plate, square 
plate, uniformly distributed transverse load, maximum stress intensity, maximal 
_ deflection, freely supported boundary, Poisson coefficient | 


ABSTRACT: The author studies the effect of a uniformly distributed transverse 
load p applied to a square plate of variable thickness 2h on flexure. He is 
concorned with determining a law for varying the thickness to achieve minimum 


volume for the plate, given a maximum value for the stress intensity or maximal 
deflection. This law is approximated by 


PF = 005 § 009 11 + ay (08 & 008 3n + cos 35 cos n) + ayy 600 38 608 Sn.) (4) 
and is, in the ideal case, , 
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The deflections are assumed emall, the deformations elastic, and the boundary of 
the plate freely supported. The author is indebted to NW. K. Calimov for progran- 
‘ing this problem. Orig. art. hast 25 formulas. 


: ASSOCIATION: none 


SUBMITTED: 20Jun63 - DATE AQQ: 15Apré6 ENCL: 00: 
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| AUTHOR: | “Mushtari Khe. Me (euen) a ee ee ee “of. 
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a Bs 
jertue: on. a ‘theory: of. sendwich pl ates and shells which accounts for. ‘the paysical ; 


peas ‘of the. core. 
ae af 


‘i shells: “with: the: face layers made of: ‘linearly: elastic’ ‘material and ‘the ‘core. ‘ayer: : 
of: & softs. nonlinearly elastic material. (or of linearly elastic material stressed 

beyond. its elastic limit); the. compressibility. of plates - and shells in the normal — 

4 direction: is. neglected. Buch conditions can take place in bending of sandwich 

>| plates and shells. The formulas derived in the author's article "On the general » 
theory of shallow shells.with a core”: (Izvestiya AN SSSR, Seriya Mekhonike 1° 

| mashinostroyentye ,. no. 2, 1961) fora case:of. a physically elastic core are ‘used © 
thera: ‘and generalized: noniinear expressions for components ‘of the ‘transverse shear. 
are introduced. auke them. The ; flexure of: a circular sendwich plate of. symmetrical oe 
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construction under continuous uniform pressure is analyzed as an- example, assuming } 

"that all layers are isotropic and that the flexural rigidity of the face layers... 

-trelative to their middle surfaces is negligible. Expressions, are given for redial 
and: hoop. forces and. for. flexural moments ,- as well as for displacements. . ‘These 


expressions are adapted in the case ofan annular plate with a simply supported | 
“outer edge and free: inner. edge; three alternatives ‘of possible physical relation-— 
» ships between linear and*nonlinear stress and strain components of the- transverse _- 
“ jshear are Considered. The cese of a plate clamped along the outer edge is also ae 
“considered. The results are discussed and compared with those’ calculated for a |: 
- i plate with a core made of material with a linear stress-strain characteristic. . + ‘ 
(Origy art. nas: 26-formuilas. 2%" Soop Sak GUA; OF Bee geo LRA 


| AssOCTATION! *-Kazensk: -izdko-tekhnicheskiy institut (Kazen'<Physicotechnical 
Institute) 2. ee eth e whee eet z eae Sire op ce 
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TITLE: ; _ Demperatore etantiity of - three-layer plates: with taped tgon = ae ‘ 


SOURCES An Som. Inve otiya. Molchanika, Toe a. 1965, 145=148 : | 
TOPIC TAGS plate stapility, ‘thermal otrens,, thermal defornation ae 


ABSTRACT: ‘The ‘hnomenolgture ‘and equations of Ki. Me Mushtari (k ‘cpabahey. rente Ae 
pologilch obolochek- 8 zapolnitelem, Izv. AN SSSR, OTH, Mekhanika i Snahinoateoyenive, ‘ 
961, Ko. 2) were used §o study the temperature stability of round and rectangular |” 
| qpmposite plates: olampeg: ‘at the edges and consisting of two sears isotropic |. 
layers of different. Pe Sey and thermal properties (and thicknesses) separated 
BLOW spats tvs Sy 169 pic filler. *- The equation for this geometry was derived as. 


ieee 2 ayia A. [e- = ys s. ar Ado = = (at p)tte ; a). fe 
(siete 3 sing” = 2h Hit + + hy 2h, 2h', 2h" = thickness of ia rors G = shear modulus — 
OF filler; Bt = By? ‘” Bs an ‘B" s B, a BA" a layer. stiffness After: assuming be ee 
enstant ‘€emporaturda “i ind en in the oad ‘carrying layers). a linear. temperature. 
distribution in decd filer. and & linear. eae Aepensae, 0 of” the aes? ee 
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sheak poduld “the equa on (1): was ‘modittea to: ‘find. the: ecitiec] combinations of: ie 
Att end Alc! for the case of round and reotengular clamped plates. These” we 
equaticns arg ‘best solved graphically. ‘The question of layer thicknessea for _ 

ras also. ‘oonaidered. - ‘The weight. was expressed in teras of the 


dlity: under given conditions. - 
no: asaples) Orig. ort. hast: £6 femmes 8 ond 7 
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# 
; ‘feartt potogiia obolochek « sapolniteles. Izv. AN SSSR, Redes t mon tnsctog ive 
‘| 1961, No. 2). The case is studied for cylindrical deflection of sendwich plates «ixh’ 
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AUTHOR: Galimov, N. K.; Mushtari, Kh. M. 
nnn n° 2 OREN nee 


NRRL SST 


ORG: none 
ay 
af 
TITLE: Theory of three-layer plates and shells, , 
a “V 


SOURCE: Kazan. Universitet. Issledovaniya po teorii plastin i obolochek, no. 2, 
1954, 35-47 . 


TOriC TAGS: metal stress, shell deformation, metal deformation 


A3STRACT: The authors derive equations for equilibrium and the conditions for joint 
Geformations of the slanting shell of an asymetric structure, considering the 

transversal deformation of the filler. ‘he tangential and normal displacements of the , 
middle surface of the filler, a shear function, and the transversal deformation of the 
filler are taken as variables. ‘The filler displacements are approximated by a power; 
expansion of the normal coordinate. The buckling is approximated by a linear function 
and the tangential displacements by a quadratic one. The filler shears are assumed to | 
de constant along the thickness. ‘he stresses are reduced to the middle filler — 
surface; the deformations are assumed, to be small, and the budding finite. ‘The problea 
of stability of a cylindrical shell with orthotropic filler with reduction, and with a 
rigid isotropic filler without reduction is solved. Orig. art. has: 42 equations. = 


ScgiyoOoSi ii, 2C/ SUBM DATE: -=Jun63/ ORIG REF: O81 
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souRoes “Tnaheneryty sumed, Me ae no. 35 196ly 0-915 


TOPIG. PAGS? “elastic j “elliptic plate, circular plate, verietle ‘thickness 
j Plate, minigun volte p nes indium weight :plate : PO ec 


PACT 1° ‘The: giiol aa: of: determining. a “plate: thickness” ‘variation: daw; east that: 
certain given: shape of elastic surface under a given. load is an exact solution Bot 
- cf) Of the £lexure problem, is investigated. Variation of a deformed plate parameter. bet 

4a: used in ‘solving for the plate of minimum volume, given the maximum stress or =. ss a 

-_~\ inaximun deflections Examples are taken from the contexte of transverse flexure of |. © Ham 

“>: simply supported elliptic plates and of variable-thiclness circular plates. For. a 
~~; the elliptic plate under uniform load the minimim volume expression is given as a Beta 

. | function of the ellipse eccentricity. The corresponding expression for the circu-: em 

we "dar plate is given in terns. of _— soomry end the Datong of ASransverse. oo. ae 
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Milling machinery safety attachments. Stan. i instr. 24 no.5331 My ‘53. 
= cs (MURA 626) 
(Milling sachines ) 
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Protective devices used in vertical milling machines. Stan.i 
instr. 27 no.l2:30-31 D ‘56. (MLRA 10:2) 
(Milling machines) 
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: ; VeAs, inzh,; LAPIDUS, 
BOLZUKHIN AK. {nsh.; MOROZOVY, I.lI., inzhe; KUDINOV, ; eo 
Als. inshe; BELOV, V.S., ingh,; MANUYLOY, L.K., inch; MUSSTADN.. 
A.¥... insh,; PROKOPOVICH, A.Ye., red.; SHMMSHURIMA, Yo.A., red. 
sd-va; MATVBYEVA, Yo.8., tekhn. red. 


(Wodernization of planers, slotters, and brosching mchines; a 
guide] Modernisatsiia strogal'nykh, dolbeshnykh 1 protiashnyxh 
stankov; rukovodiashchie materialy. Pod red. A.B. Prokopovicha. 
Moskva, Gos, nauchno-tekhn, izd-vo mehinostroit. lit-ry, 1957. 
178 De (MIRA 11:8) 


1, Moscow, Eksperimental 'nyy nauchno-issledovatel'akiy institut metal- 
loreshushchikh stankov. 
. (Machine tools) 
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BOLTUKHIN, A.K.; STERLIN, S.Z.; ryt: MOROZOV, I[.1.; KUDINOV, V.A.; 
MOHAKHOV, G.A.; AZARBVICH, UR. | » A.S.; PROKOPOVICH, A.Ye., 
redaktor; RZHAVINSKIY, V.¥., redaktor igdatel'stva; TIKHANOV, A.Ya., 
tekhnicheskiy redaktor 


[Modernization of knee and column type milling machines; {netructions] 
Modernizatsiia konsol'no-frezernykh stankov; rukovodiashchie materialy. 
Pod red, A.B.Prokopovicha. Moskva, Gos. nauchno-tekhn.{zd-vo mashino- 
stroit.lit-ry, 1957. 194 p. (MLRA 10:8) 


le Moscow. Ekaperimental'nyy nauchno-issledovatel'skiy institut 
metallorezhushchikh stankov 
(Milling machines) 
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MUSHTAYEV, A.¥. 


Effect of clearances in the elements of drives on the 
snoothness of table displacements. Stan.i instr. 31 
no.8:9-12 Ag '60. (MIRA 13:8) 
(Milling machines—-Blectric driving) 
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MUSHTAYEV, A.F. 


Modern plano-milling machines; survey of foreign literature. 
Stan.i instr. 32 no.8:23-30 Ag ‘61, (MIRA 14:8) 
(Milling machines) 
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MUSHTAYEV, AP. 


~~" Gaps in feed-mechaniam drives of heavy plano-milling machines. 
Stanei instr. 33 no.2:11-16 F '62. (MIRA 15:1) 

(Feed mechanisms ) 

(Milling machines) 
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LOVI, A., podpolkovnik; SHUL'GA, N., podpolkownik; KASHANSEIY, 3,, mayor; 
WUSHTENKO, ., mayor. 
Simplifying the rules of fire for adjustment from 52 am. mortars; 
discussion of an article by Lt. Colonel A. Chervonyi, Docent and 
Candidate of Technical Sciences, in no. 4 Voen.vest. 36 no.7: 
53-60 Jl '56. (MLBA 9:8) 
(Mortars (Ordnance) ) 
(Chervonyi, A.) 
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MUSHTUKOVA, 0.Ya.; BORSHCHEVSKAYA, S.I., red.; L&VONEVSKAYA, L.G., tekhn, 


(In the struggle for economy in the use of mteriale] VY bor'be za 

ekonomiiu materialov, [Ieningrad] lenizdat, 1954. 59 p. (Sovatory 

leningradskoi promyshlennosti, no.6) (MIRA 11:7) 
(Shoe industry ) 
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Self-fcaming porous plastics made of polyesters and diisocyanates. 

Biul.tekh.-ekon.inform. no.2:30=32 '58, (MIRA 11:4) 
(Plastics) 
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MUSIAL, Albin (Krakow, Wyazynskiego 7/6) 


pea EDIE 


Case of penetration of the human eye by Therosyson tesselatum, 
Klin, ocensa 24 no.2:147-148 1954, 
(BYE, wounds and injuries, 
“penetration by Theromyson teseelatun) 
( LERCHKS, 


“Theromyson teaselatum, penetration in human eye) 
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1295. THE THERAPEUTIC RESULTS OF NITROGRANULOGEN TREATMENT. 
ON THE BASIS OF 2.5 YEARS’ CLINICAL EXPERIENCE IN OVER 130 
CASES - Wyniki teczenta iperytem azotowym na pudstawle 2.5-letniego dog- 
wiadczenia klinicznepo w ponad 150 Musiat A. Oddz. 
Ocznego P.S.K.. Krakéw - TTS (269-27; 

On the basis of Aleksandrowicz's ammatory effect of 

nitrogranulogen in various morbic nt for eye diseases 

was initiated in Jan ed in America, were 
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150, The results are 
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MUSIAL, Andrzej _ 


Some notes on coal deposits in Korea with regard to the coal mine 
deposits in Sin-Ch'ang and Am-Dju. Przegl geol 10 no.6:316-318 
Je '62. 


1. Zjednoczenie Przedsiebioratw Geologicanych, Warszawa. 
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MUSTAL, Antoni 


Tworjaw apparatus with etiff trarnsposahi- 
mandible for the treatment of pregeria distu 
stomat. 18 nceSedv7=501 My'545, 


le. Z Zaxiadu Otendoane! 
Katowicach (Kiermmiks 
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MUSIAL, Edward, mgr.inz. 
es a 
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On the selection of the proper cross-section installation pipes. 
Wiad elektrotechn 30 no.2:46-47 F '62. 


1. Politechnika, Gdansk. 
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MUSIAL, Edward, mgr inz. 
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"The electric wireman; collection of information in questions 
and answers" by F. Rozmus, W. Stanislawski. Reviewed by 
Edward Musial. Wiad elektrotechn 32 no. 1:29 Ja ‘64. 
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For an interdepartmental accounts settlement. 
(PHZiGL 1) SKORZANY. 


S a 


p- 260. 
Vol. 11, no. 10, Oct. 1956, Louz, Polend) 
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Uncl. 


Monthly List of East European Accessions (HEAL) LC. 


Vol. 6, No. 12, Dec. 1957. 
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BETAK, M., inz.; MUSIAL, J. 


Development of two-layer panels at the Prazske cihelny 
National Enterprise. Stavivo 41 no.10:356-358 O '63. 
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MUSIAL, L,; CHOBOT, M,; PUDO, J. 


Water pollution in the Rata River. Gosp wodna 21 no.8:359 Ag ‘61. 
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MUSIAL, L.; PUDO, J.; LABUZ, W. 
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Water pollution cf the Skawa River. Gosp wodna 21 no.8:360 Ag ‘61. 
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MUSIAL, Leexpolt 


New derivatives of hydenten substituted in the vositions 3,5. I. p. 1115. 


row ALD 


RCCZNIKI CHEMII, (Pols-a Akademia Nauk Wwarszawaj Vol. ‘2, no. 5, 1958 


Monthly List of East Europea Accessions (EEAI: LC, Vol. 8, no. 7, July 1959 


Uncl. 
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On new substituted hydantoin derivatives in the 3 and 5 
positions. IlI, Rocz chemii 35 no.6:1651-1660 ‘él. 


1. Zaklad Chemii, Wyasza Szkola Pedagogiczna, Krakow. 
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MUSIAL, Leopold; KCROHODA, Maria Jolante 
- New hydantoin derivatives substututed in positions 3 and 5. 
Pt. 46 Rocz chemii 36 no.11:1607-1614 "62, 


1. Katedra Chemii, Wyzsza Szkola Pedagogiczna, Krakow. 
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MUSIAL, Leopold; STANIEC, Jadwiga 


New hydantoin substitution derivatives in positions 3 and 5, 
Pt. 5. Rocz chemii 37 no.6:621-628 763, 


1. Katedra Chemii, Wyzsza Szkola Pedagogicana, Krakow, 
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